Alterations in preproenkephalin and adenosine-2a receptor mRNA, but not preprotachykinin mRNA correlate with occurrence of dyskinesia in normal monkeys chronically treated with L-DOPA.
Chronic treatment with L-DOPA induces dyskinesia in patients with Parkinson's disease (PD) and 1-methyl-4-phenyl-1,2,3, 6-tetrahydropyridine (MPTP)-treated monkeys, but is not thought to do so in normal humans or primates. However, we have shown that chronic oral high dose L-DOPA administration, with the peripheral decarboxylase inhibitor, carbidopa and with or without the peripherally acting catechol-O-methyl transferase (COMT) inhibitor, entacapone, to normal macaque monkeys for 13 weeks induced dyskinesia in a proportion of animals. In the present study, in situ hybridization histochemistry was used to investigate the effect of chronic L-DOPA administration on the activity of the direct and indirect striatal output pathways by measuring striatal preprotachykinin (PPT), preproenkephalin-A (PPE-A) and adenosine-2a (A2a) receptor gene expression in these monkeys. Overall there was no significant difference in striatal PPT, PPE-A and A2a receptor mRNA levels between normal animals and all L-DOPA (plus carbidopa and/or entacapone)-treated animals irrespective of whether or not dyskinesia occurred. However, when the level of PPE-A and A2a receptor mRNA was analysed in eight monkeys displaying marked dyskinesias as a result of L-DOPA (plus carbidopa with or without entacapone) treatment, there was a significant increase in PPE-A and A2a receptor mRNA message levels in the striatum compared with animals receiving identical treatment, but displaying few or no involuntary movements, and compared with normal controls. There was no difference in striatal PPT mRNA levels in monkeys exhibiting severe dyskinesia compared with those showing little or no dyskinesia after L-DOPA treatment or to normal controls. These results suggest that prolonged L-DOPA treatment alone has no consistent effect on either the direct or indirect pathways, as judged by striatal PPT, PPE-A or A2a receptor mRNA levels in normal monkeys. However, in monkeys exhibiting marked dyskinesia resulting from chronic L-DOPA treatment, abnormal activity is detected in the indirect striato-pallidal output pathway, as judged by striatal PPE-A and A2a receptor mRNA levels, indicating an imbalance between the direct and indirect striatal pathway which may explain the emergence of dyskinesia in these animals.